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IL A Series of Obfervations on $ and a Difcovery of the Period 
of the Variation of the Light of the Star marked I by Bayer, near 
the Head of Cepheus. In a Letter from John Goodricke* 
Efq* to Nevil Mafkelyne, JD. D. F« R» S» and Ajironomer 
RoyaL 



Read November 24, 1785* 

sir, York, June 28, 1785* 

THE improvements which of late years have been intro- 
duced into aftronomy, fhould be attributed not only to 
the diligence and accuracy wherewith aftronomers profecute 
their obfervations and difcoveries, but in part alfo to your exer« 
tions, and efpecially to that kind encouragement which you 
have, on many occasions, afforded thofe who make this fcience 
their chief ftudy ; and I am happy to have this opportunity of 
acknowledging myfelf one of thofe who are much indebted to 
you in this refpedh Under thefe impreffions I thought I could 
not do better than to addrefs to you the following account of a 
periodical variation in the ftar $ Cephei, which I lately difco- 
verecL This account will, I prefume, be a confiderable addi« 
tion to the few difcoveries that have but very lately been made 
refpe£ting the fame fubje£t. They may probably lead to fome 
better knowledge of the fixed ftars, efpecially of their confti- 
tution and the caufe of their remarkable changes. 

My 
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My firft obfervation was O&* 19, 1784; and as I wifhed to 

eftablifh the feveral points of the variation with as great accu- 
racy as, the nature of the fubje£k will admit of, I have delayed 
fending this account till now ; but as obfervations made through 
fo long an interval of time mud be very numerous, and would 
only fwell this paper to an unneceffary length, I have in. the 
following feries formed a ieleftion, chiefly of thofe that were 
made under the moft favourable circumftances ; and I muft 
add, that none of thofe that are omitted contradift the refults. 
From this feries I have fettled, that the ftar has a periodical 
variation of 5 d. 8 h. 37 / |, during which time it undergoes the 
following changes : 

i. It is at its greateft brightnefs about one day and thirteen 
hours. 

2. Its diminution is performed in about one day and eighteen 
hours. 

3. It is at its greateft obfcuration about one day and twelve 
hours. 

4. It increafes in about thirteen hours. 

When it is in the firft point it appears as a ftar of between 
the fourth and third magnitude ; but its relative brightnefs 
docs not feem always to be quite the fame, being fometimes 
between £ and * Cephei, and fometithes only equal to, or fome- 
thing lefs than, * Cephei, or between £ Cephei and 7 Lacertae. In 
the third point it appears as a ftar of between the fourth and 
fifth magnitude, if not nearer the fifth ; and its relative bright- 
nefs is as follows : nearly equal to g and | Cephei, and cohfi- 
derably lefs than 7 Lacertae. 

The relative brightnefs and magnitude of thofe ftars to which 
the variable one was compared, is as follows : £ Cephei, the 
brighteft, is between the third and fourth magnitude ; 1 Cephei, 
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the next brighteft, is between the fourth and third *, 7 Lacertas 
is lefs thau * Cephei, and of about the fourth magnitude ; 
s Cephei is between the fourth and fifth magnitude ; and | Ce- 
phei, which is a little lefs than e, is between the fifth and 
fourth. 



A Series of Ohfervations on the Variation of the Light of the 

Star $ Cephei. 

1784, 6a. 19, at 8f h. I thought it was rather Ids than £ 

Cephei. 

Oft. 20, at 8| h. it was rather lefs than £, and about equal 

to * Cephei. 

Oft 22, at 9§ h. lefs than /, and larger than t Cephei; but 
the air was not very favourable. 

OGt. 23, at 6 1 h. and 1 1 h. lefs than 7 Lacertae, and a littk 
brighter than g Cephei. 

Oa. 24, at 6|h. lefs than £ Cephei, fomewhat lefs than 
1 Cephei, and fomething brighter than 7 Lacertae ; ftrong moon- 
light, and air rather hazy. 

At 8f h, to 11 h. a little lefs than £ and t Cephei, and 
brighter than 7 Lacertae ; air clear and froffcy ; the moon was 

very low at 1 i h. 

Oa. ,5. at 6 h. S h. and , . h. nearly the fame ; air prer.y 

clear, and moon bright. 

Oft. 26, at 9I h. and 11 h. rather lefs than 7 Lacertge; 
ftrong moon-light, but air very clear. 

Oft. 27, 61 h. and xo| h. lefs than 7 LacerfcE, and brighter 
than a Cephei ; ditto, 

•2 oa. 
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0&. 28, at 9 1 h. and 12 h. juft the fame, if not lefs; 
moon-light, but the air was remarkably clear. 

0&. 31, at 8 h. nearly equal to, if nptlefs than, 7 Lacertae. 

Nov. 1, at r if h. fomewhat lefs than 7 Lacertae; air clear. 

Nov. 3, at izl h. equal to, if not a little lefs than, 7 La- 
certae ; but the weather was not very favourable : it feemed to 
have increafed fince my firft obfervation, which was at 5I h. 

Nov. 5, at 13 h. brighter than 7 Lacertae, and lefs than £ 
Cephei ; flying clouds, but air pretty clear. 

Nov. 6, at 9 h. and 12! h, rather lefs than 7 Lacertae. 

Nov. 7, at 7 1 fy. I thought it ftill rather lefs than 7 Lacertse, 
but at i.of h. ani 1 1 h. it was evidently lefs than it ; air clear. 

Nov. 10, at 11 n. and iz\ h. fomething lefs than £ Cephei, 
and brighter than 7 Lacertae ; clear fky. 

Nov. 11, at 7 h. to 12 h. a little brighter than 7 Lacertae. 

Nov. 12, at 7 h. and 8 J h. about equal to 7 Lacertae. From 
9 1 h. to I2|h. it was fomething lefs than 7 Lacertae, and 
brighter than s Cephei. 

Nov. 13, at 6| h. to 11 h. only a little brighter than e Ce- 
phei, though fometimes it appeared equal to it. 

Nov. 14, at 7I h. brighter than ,s Cephei, and, I believe, 
equal to 7 Lacertae. There was a hazinefs about 7 Lacertae. 

Nov. 15, at 12I1. lefs than £ Cephei, and brighter than 
7 Lacertae ; fine aurora horealis^ but the air was very clear. 

At i8| h. ditto; but the air was not very clear. 

Nov. 16, at 6f h. and loh. juft the fame, if not decreafed 
at 10 h. 

Nov. 17, at 6 1 h. to lof h. a little lefs than 7 Lacertae,. and 
brighter than e Cephei ; air clear. 

Nov. 18, at 9 h. to 12 h. and 19 h. little brighter than s and 
I Cephei. 

H 2 Nov, 
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Nov. 19, at 6 h. to ioh. juft the fame, being but a very 
little brighter than s and £ Cephei ; air clear. 

At i8fh* it was increafed, being now brighter than sand 
I Cephei. 

Nov. 20, 7I1. to 11 h. conliderably brighter than 7 Lacertse f 
fomething lefs than £ Cephei; air extremely clear at 1 1 h. 

Nov. 2i ? at 6 h. exa&ly the fame. 

Nov. 22, at 9 1 h. about equal to 7 Lacertae; moon-light. 

Nov. 25, at 7 b. and 8h* lefs than 7 Lacertae, and brighter 
than e and f Cephei; air clear. 

At 9|h. and 9I h. a little brighter than 7 Lacertae. 

At lolh. and 12I1, brighter than 7 Lacertae, and about 
between g Cephei and 7 Lacertae, but rather nearer 7 Lacertae 5 
air clear and moon-light. 

Nov. 26, at 9 h. exa&ly as laft night. 

Nov. 29, at 7I and 8 h. lefs than 7 Lacertae, and fomething 
brighter than e and £ Cephei. 

Nov. 3a, at 8 1 h. aslaft night ; air clear. 

At 10 J b, between 7 Lacertae and g Cephei, but nearer e. 

At io|h. 11 h. and I2h» ditto, but nearer 7 Lacertae ; air 
clear. I have no doubt of its increafe fince 8jh. Mr. -E. 
Pigott found it rather lefs than £ Cephei at i8| h. See hk 
Obfervations. 

Dec. 1,11 h. fomething lefs than \ Cephei, and brighter 
than 7 Lacertae., 

Dec. 3, i2|h. lefs than 7 Lacertae, and brighter than e 
Cephei. 

Dec. 4, 5 1 h. to 1 2 h. little brighter than s and g Cephei. 

Dec. 7, 10 h. and n.h. between £ Cephei and 7 Lacertae* 

Dec. 8, at io| h. between 7 Lacertae and £ Cephei. 

Dee* 
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Dec. 9, i ii h. ditto, but nearer s Cephei j about equal to £ 
Cephei. 

Dec." ii, 6 h. fomething lefs than y Lacertae; brighter than 
e Cephei. 

At 7 1 h. fomething brighter than 7 Lacertae. 

At 8 1 h. brighter than 7 Lacertae. 

At 9I1. and 11 h. between £ Cephei and 7 Lacertae, but 
nearer 7 Lacertae* 

Dec. 12, at 6 h. fomething lefs than £ Cephei, 

Dec. 13, at 9 1 h. brighter than 7 Lacertae ; confiderably lefs 
than £ Cephei, 

Dec. 14, at 8| h. nearly equal to, if not lefs than, 7 Lacertae. 

Dec. 17, at 5! h. and 7I h. equal to, if not lefs than, t Ce- 
phei, and between £ Cephei and 7 Lacertae, but nearer £ 

Dec. 18, at 9 h. lefs than * Cephei, and between g Cephei 
and 7 Lacertae, but nearer 7 Lacertae. 

Dec. 19, at 19I1. lefs than 7 Lacertae; confiderably brighter 
than e and £ Cephei. 

Dec. 20, at 6h. and 7 h. about equal to £ Cephei, and a 
little brighter than $ Cephei. 

Dec. 21, at 8 h. and i8h. nearly equal to s Cephei. 

Dec. 22, at 81 h. confiderably brighter than 7 Lacertae, lefs 
than '£, and a little lefs than * Cephei ; ftrong moon-light. 

Dec. 25, at 5 1 h. between 7 Lacertae and s Cephei. 

Dec. 28, at 8 h. &c. between £ Cephei and 7 Lacertae, and 
equal to, if not lefs than, 1 Cephei. 

Having, in the beginning of this paper, mentioned my 
intention of omitting feveral obfervations, in order to be as 
fliort as poffible, 1 have thought it beft, with the exception of 
one only, to leave out all that were made in January, February, 

and 
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and Mastih, becaufe they were muck interrupted by tbe-f&en 
unfavourable ftate of the weather. 

1785, Feb. 8, at 9b. equal to; Lacertw,; confiderably Jefg 
than 1 Cephei. 

At 10 h. rather brighter than 7 Lacerta?. 

At 11 h. brighter than 7 Lacerfte.; a little lefs than 1 Cephei. 

April 1 $ at nh. about equal to s and g Cephei; weather 
not favourable. 

April 2, at i2| h. ditto. 

April 3, at 8 h. a little lefs than * Cephei, lefs than £ Cephei* 
and "brighter than 7 Lacertse. 

April 4, at izh. ditto; if any thing, it is lefs than it was 

laft night. 

April 7, at ioh. about equal to « and £ Cephei; but the 
weather was not very favourable. 

April 8, at 7I h. confiderably lefs than * Cephei, brighter 
than s and £ Cephei ; but the air was not very clear* 

At 10h.it was increafed. 

At 1 1 h. only a little lefs than 1 Cephei. 

At izh. equal to, if not a little brighter than *, and lefsf 
than £ Cephei ; confiderably brighter than 7 Lacertae. 

April 12, at 12 h. a little lefs than g, and nearly equal to | 

CepheL 

April 13, at 9 b. juft the fame. 

At 1 1 h. feemed rather increafed, being equal to e, and a 
little brighter than | Cephei. 

April 16, at 1 1 1 h. nearly equal to s and £ Cephei. 

April 17, at 9 h. and 1 1 h. rather a little lefs than s, and a 

little brighter than f Cephei. 

April 
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April 19, at n|h. about equal to 1 Cephei, If not a little 
brighter than it ; lefs than £ Cephei, and considerably brighter 
than 7 Lacertze. 

April 24, at 10 h. a little brighter than 7 Lacertse; confi- 
derably lefs than 1 Cephei. 

At 12 h. fcarce at all altered, but if any thing it is a little 
increafed ; air very clear, and obfervation good. 

April 25, at 10 h. and nfh, little lefs than t Cephei, and 
confiderably brighter than 7 Lacerte. 

April 26, at 10 h. and 1 1 h. lefs than 7 Lacertse, fomething 
brighter than e, and brighter than £ Cephei. 

May 4, at 9I h. and 1.2 h. a little lefs than e and | Cephei. 

May 7, at 12 h. lefs than ; Cephei, and a little brighter 
than 7 Lacertae. 

May 9, at 1 1 h. a little lefs than e Cephei. 

May 10, at 12 h. between 7 Lacertae and s Cephei, buff 
fomething nearer e. 

May u, at 2 oh* and 12 h. brighter than * Cephei, lefs than 
£ Cephei, and much brighter than 7 Lacertze. 

May 14, at 1 1 i h. much lefs than 7 Lacertas, equal to, if 
not a little brighter than, s Cephei, and brighter than £ Cephei* 

May 15, at 9I h. lefs than a, and about equal to | Cephei. 

May 19, at 9! h. and 11 h. equal to, if not a little brighter 
than, b Cephei, and brighter than | Cephei. 

May 20, at 9I h. 1 1 h. and 12 h. a little lefs than e, and 
nearjy equal to I Cephei. 

May a 1., at 12L equal to, if not a little lefs than, t Cephei;;* 
lefs than £ Cephei, and confiderably brighter than 7 Lacertse. 

May 22, at 10 h. and n| h. a little brighter than t Cephei^. 
the reft as laft night. 

May 23, at 1 1 h. and 1 1 1 h. nearly equal to 7 Lacerfcae* and; 

lefs than # Cephei. 

May 
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May 25, at 10 h. and 1 2 h. a little lgfs than g, and about 
equal to J; Cephei. 

May 27, at ioh. between £and rCephei, and confiderably 
brighter than 7 Lacertae. 

May 28, at 1 2 h. between < Cephei and 7 Lacertae, 

June i, at 9I h. I thought it lefs than t Cephei ; air ; not 
clear, and twilight pretty ftrong. 

At iofh. and 1 2 h. between ^ and /Cephei, but rather 
nearer /. 

June 2, at 1 2 h. exactly the fame- 
June 6, at 12 h. ditto; the weather was not very Favoura- 
ble, but the obfervation feemed good. 

June 10, at uf h. a little lefs than e Cephei. 

June 12, at 11 h. between £and * Cephei. 

June 21, at 10 h. nearly equal to, if not a very little 
brighter than, e Cephei ; twilight. 

At 1 1 1 h. a little lefs than g, and about equal to | Cephei. 

June 23, at uf h. between £ and / Cephei, and brighter 
than 7 Lacertae. 

June 24* at 1 if h. ditto ; only a fhort view. 

June 25, at 11 J h. a little, but certainly, brighter than e 
Cephei, brighter than | Cephei, and confiderably lefs than 7 
Lacertae. 

June 26, at u| h. a little lefs than s Cephei, and equal to, 
if not a little brighter than, £ Cephei. 

In the above collection I find only two or three miftakes of 

any confequence, viz. the dates of the obfervation s of April 

7, and 8, are marked in my journal for April 8, and 9 ; but I 

have corre&ed them, being convinced they are erroneous : and 

the obfervation of May 10, I think, difagrees rather too much 

from what it ought to be by computation. 

The 
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*Th% Mlowlng obfert atloii^ wef^ made by my friend Mr f E. 
Pigott ; who, at my requeft,, w'a& & kkid as ta obferve thf 
ftar as often as poffibk, though then in ail ill ftate of health. 
They are, I prefume, fufficient to corroborate the variation of 
die ftar as abo\^e feted I although . : im : J q&e or two places there 
may be found fome little differences between our obferyations* 



MR. PIGOTT's OBSERVATIONS 



« 



1784, 0£t 25, at i2h. rather brighter than 7 , Lacertse ; 
much brighter thaii & Gephei, an4 much lefs than <^ Cep^hei; 
nearly between £" Gephei and 7 Lacertse. 

Od:. 26, at 12 hv feemed the fame as yefterday. 

Nov. 1, at 12 h. brighter than ■* Gephei ; feemed rather left 
than 7 Lacertae. 

Nov. 13, at 8| h, father, but: Very little, brighter than 
Cephei ;?' lefs than 7 Lacertse. 

Nov. 15, at i ah. feemed rather brighter than 7 Lacertse, 
and lefs than g Gephei* 

Nov* 17, at 8 h. lefs than 7 Lacertse; rather brighter than s 
CepheL 

Nov. 18, at 1 2 h.' equal to s Gephei, though fometimes it 
feemed lefs ; lefs than 7 Lacertae. 

Nov* 19, at I2h. feemed equal to e Gephei. 

Nov. 20, at 11 h. rather lefs than £ Gephei; brighter than 
7 Lacertae. 

Nov* 25, at ii| h. if not equal-rather brighter than 7 La« 
certas; much brighter than s Gephei. 

Nov. 29, at 8 h. equal to e GepheL 

Nov. 30, at 1 1 1 h. brighter than a Gephei; lefs than 7 Lacertas* 

Vol. LXXVI. I At 
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At i8§ h. much increafed* rather lefs than £ Cephei. 

Dec. 4, at 6| h. fometimes thought it lefs, and at other 
times brighter, than s Cephei. 

Dec. 1 1 , at 5 1 h. lefs than y Lacertae ; rather brighter than 
e Cephei. 

At 1 1 f h. rather brighter than y Lacertae; not at its full 
brightnefs. 

Dec. 21, at 7 h. if any difference lefs than g Cephei. 

At i8| h. a little brighter than e Cephei. 

Dec. 22, at 8 h. lefs than £ Cephei; $ little brighter than 
y Lacertae. 

Dec. 28, at 5I h. nearly equal to £ Cephei; had only a fhort 
view of them. 

1785, April 26, at 1 1§ h. lefs than £ rather lefs than 1 Ce- 
phei, brighter than s Cephei, and if any difference rather 
brighter than 7 Lacertae. 

May 4, at 9 J h. much lefs than £ Cephei, fefs than 1 Cephei, 
and than 7 Lacertae, and rather brighter than g Cephei, 

May 7,! at i 1 h. rather lefs than i Cephei, and brighter thaa 
e Cephei. 

May 9, at 1 1 1 h. rather brighter than g Cephei, and much 
lefs than * Cephei, and 7 Lacertae. 

May n, at io|h. rather lefs than £ and rather brighter 
than i Cephei ; much brighter than 7 Lacertae. 

May \% at loh. equal to g Cephei, but if any difference 
rather brighter; little hazy and moon-light. The fame at 
1 2 h. but the weather was not hazy then. 

May 20, at 1 1 1 h. and i 2 f h. rather brighter than g Cephei, 
and much lefs than 7 Lacertae; moon-light ftrong at u| h. 

May 21, at ii\ h. equal to 7 Lacertae; lefs than i Cephei. 
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May 22, at 12 J h. equal to, if not brighter than, 7 Lacertae j 
think it brighter than ; Cephei. 

May 23, at iif h. feemed /ometimes equal to, though gene- 
rally lefs than, 1 Cephei and 7 Lacertse. 

Having now delivered the obfervations, from whence I 
have deduced the preceding conclufions, nothing more relative 
to this fubje& remains to be mentioned, except the determina- 
tion of the period ; in the doing of which I muft follow nearly 
the fame methods as have been ufed in fbme preceding papers. 
It is very evident, from a rough calculation, where only (ingle 
periods or very (hort intervals are ufed, that it is about five 
days and eight hours. In order to determine this period with 
greater exa£tnefs, I have, in the following table, collated fome 
of the moft precife phafes. The fir ft five are times when I Ce- 
phei was obferved to be equal to 7 Lacertae during the courfe of 
its increafe of brightnefs, which proceeds rapidly. The five 
next are fimilar times, with this only difference, that as it was 
not then a&ually obferved to be equal to 7 Lacertae, a proper 
allowance from the neareft obfervations was made on fuppofi- 
tion that the changes are fimilar in every period. The ten laft 
are aflumed times between its leafl and greateft brightnefs, 
which determinations can hardly err more than a few hours, as 
the whole increafe is completed in thirteen hours; but even 
were it fo, the periods deduced from them would ftill be exad t 
becaufe the intervals are very long* 
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1784 and 1785. 

D. H. D. H. M. 

1-. 1 * « 4 1 an interval of 1 4 periods each of 5 8 34 4- 
reb. 8, 9 J * 



Dec. ir, 6n ditfo „ ditto 5 § +| 

Feb. 8, 9 J 

Nov 25, 8f| d|tto dltto 5 g %$ 

April 8, 8 J 

Nov 30, 16 , ditto ^ dittQ 5 g 40 

April 8, 8 J 

Nov 30, 16, ditto dl£to 58351- 

April 24, 8 / 

oa. 23, 1 1 y dltto 39 ditto 5 s 4 1 $ +; 

Mav 21, o 1 



Nov. 19, 22 t dk dkto g 31 1 

May 21, o / ^ * • 



Dec. 22, ii dkt0 2g dItto 5832 + 

May 21, o J 

Nov. 19, 22 -\ dltt0 25 d j tt0 5 8 40I 

April 2, 23 i 

Nov. 19, 22 ^ dkto 6 dItta 5 g 3Q 

Dec 22, 1 



Hence the period is, on amean, .- . ' .5 8 37I +, 

A few curfory remarks ihall conclucii this Paper. ; What! 
have before mentioned, that the ^ateft ;J3ri;ghtnef$ $i :$ Gephgi 
does not feem to be always quite the fame, is not peculiar to 
this flar, but is alfo to be obferved in the other variable ones. 
I have remarked in a late Paper, that the greateft brightnefs of 
j3 Lyrae is fubje£t to considerable alterations, and thought then 
lhatit might be owing to fome fallacy of obfervation ; but now 

3 I have 
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I have reafon to alter, in fome meafure, my opinion on this 
head Even Algol does not feem to be always obfcured in 
the fame degree, being perceived to be f ometimes a little 
brighter than % Perfei, and fomettmes lefs than it m * Thefe 
feeming irregularities, however, do not appear to affect the 
period ; for if we compare the fame precife phafes together^ it 
will be found ftill regular. This may, I fuppofe, be accounted 
for, by a rotation of the flar on its axis, having fixed fpots that 
vary only in their iize. 

I need not fay, that the fituation of £ Cephei, on account of 
its great northern declination is fuch, that its changes may be 
obferved with great advantage in thefe latitudes, it being always 
fufficiently elevated above the horizon. To this circumftance are 
alfo owing its various changes of pofition, which, I find, 
afFeft the comparative brightnefs of the ftars a little ; but, as 
.thefe differences are very trifling, I ihall take no further notice 
of them. 

Iff you think this account worthy of notice, I beg you will 
be fo kind as to communicate it to the Royal Society, 

I remain, with great regard, &c« 

JOHN GOQDRICKE. 

* This will appear from an attentive examination of the obfervations of that 
liar's diminution in my two late Papers, which were printed in the LXXIIId and 
LXXIVth volumes of tlie Philofophical Transactions, I did not take much notice 
of it then, becaiife I -thought the difference was too fm ail to be relied on ; but the 
obfervations I: have made fmce feem to confirm that it does really :dimmifh a 
little unequally. M. MecSaxn, in a letter to Mr, E. Pigott 9 mentions the feme 
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